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‘A measurement tool to assess systematic reviews, version 2’ (AMSTAR2) is a 16item tool to critically appraise systematic reviews (SRs) of healthcare interventions.
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This study aimed to assess the methods and outcomes of AMSTAR2 appraisals in
overviews of SRs of interventions for mental and behavioural disorders. The crosssectional study was conducted using 32 overviews of SRs selected from three electronic databases in January 2021. Data items included overview and SR characteristics and AMSTAR2 appraisal methods and outcomes. Data were extracted by two
authors independently and narratively synthesised using descriptive statistics
(means ± SD and relative frequencies). SR characteristics were compared based on
AMSTAR2 appraisal outcomes using chi-square tests. The 32 overviews appraised
SRs of predominantly non-pharmacological interventions for mental disorders.
AMSTAR2 appraisals were reported as confidence ratings in 25/32 overviews or
individual item scores in 24/32 overviews. Most SRs/overview were non-Cochrane
(mean = 94%), included RCTs only (mean = 77%) and were published before
AMSTAR2 release (mean = 79%). The confidence ratings derived in 25 overviews
for 349 SRs were predominantly critically low (68%). Confidence ratings were similar for SRs with RCTs only versus RCTs+non-RCTs or SRs published before versus
after AMSTAR2 release, while Cochrane SRs received more high+moderate than
low+critically low confidence ratings (p < 0.01). Confidence ratings derived based
on AMSTAR2 do not differentiate among SRs of healthcare interventions except
for Cochrane SRs that fulfil the criteria for high confidence ratings. AMSTAR2
items should be consulted to avoid common weaknesses in future SRs.
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What is already known?
• AMSTAR2 is a frequently used tool for appraisal of systematic reviews (SRs)
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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What is new?
• AMSTAR2 application was assessed in 32 overviews of SR of healthcare
interventions
• Most SRs received critically low overall confidence ratings
• Confidence ratings depended on Cochrane status but not on RCT status or SR age
Potential impact for Research Synthesis Methods readers outside the
authors' field
• AMSTAR2 does not differentiate among SRs based on RCT status or SR age
• AMSTAR2 items can provide helpful guidance to avoid common weaknesses in future SRs

1 | B ACKGROUND
The number of systematic reviews (SRs) in healthcare is
exponentially increasing such that there are already more
SRs than primary trials in some clinical fields.1 Multiple
SRs on related research questions can be systematically
identified and aggregated using a new method of research
synthesis, an overview of SRs.2 While compared to SRs the
number of overviews is still relatively low, their popularity
is also growing exponentially. For example, there were
already 1826 overviews on any topic in PubMed on 21 July
2021, including 318 published in 2021 alone (Figure 1).
An important function of overviews is to systematically assess the quality of SRs.2 This is particularly important because while SRs can guide future research and
inform policy and clinical decisions, their quality varies
considerably for recent examples see.3–5 A critical
appraisal of SRs of healthcare interventions can be conducted using ‘A Measurement Tool to Assess Systematic
Reviews, version 2’ (AMSTAR2)6 that is an open-access
scale with 16-items. AMSTAR2 was developed to address
some limitations of its predecessor, AMSTAR.7 Specifically, the tool can be applied to SRs of randomised controlled trials (RCT) and non-RCTs and its items adhere to
the current guidelines for SRs.8 The new aspect of
AMSTAR2 is the rating of the overall confidence in the
results of the SR (high, moderate, low or critically low)
derived based on a combination of scores on seven critical and nine non-critical items.6
Although AMSTAR2 has acceptable psychometric
properties,6,9,10 the rating of the overall confidence in SRs
is difficult for two reasons. First, AMSTAR2 tends to
assign the same (mostly low to critically low) ratings to
SRs of various healthcare interventions in different clinical fields.4,5,8,11–15 Second, AMSTAR2 users derive the
overall ratings using different methods that are often not
explicitly reported.16 It is possible that both findings are
related in that AMSTAR2 users attempt to improve the
discriminatory power of the tool by selecting specific

critical items according to their research questions, as
advised by AMSTAR2 developers.6 However, any modifications to the original seven-critical-item algorithm need
to be explicitly reported by AMSTAR2 users to allow replication of their method to derive the overall confidence
ratings.16
Since AMSTAR2 is still relatively new (published in late
2017), it remains unclear how AMSTAR2 users apply the
tool. Thus, the aim of the current study was to descriptively
assess AMSTAR2 appraisal methods and outcomes in studies with homogenous designs (overviews of SRs), objectives
(appraisal of SRs) and field (interventions for mental and
behavioural disorders).

2 | METHODS
We prospectively registered the study protocol17 and
adhere to ‘The Strengthening the Reporting of Observational Studies in Epidemiology’ (STROBE) guidelines.18

2.1 | Design and setting
We utilised a cross-sectional, observational design to
descriptively assess how AMSTAR2 was applied in overviews of SRs of interventions for mental and behavioural
disorders published in peer-reviewed journals.

2.2 | Data sources
Two authors conducted a title/abstract search for
‘AMSTAR2’ in Medline, Epistemonikos and CINHAL in
January 2021. The inclusion and exclusion criteria, search strategy and study selection are reported in Appendix, Tables A1-A3 and Figure A1. The studies were
independently selected by two authors according to the
following inclusion criteria:
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F I G U R E 1 Results of a search
for overviews in PubMed on 21 July
2021. The following search syntax
was applied: Umbrella review
[tw] OR overview of reviews
[tw] OR overview of systematic
reviews[tw] OR systematic review
of systematic reviews[tw] OR metareview[tw]

1. Study design: Overview of SRs,
2. PICO: (a) Population with mental and behavioural
disorders (including neurological disorders due to
their behavioural symptoms), (b) Intervention: Any
pharmacological and/or non-pharmacological (complementary or alternative), (c) Control: Any or none,
(d) Outcome: Any clinical outcome
3. AMSTAR2: At least one appraisal conducted.

and ‘SR age’ measured as the year of SR publication
relative to AMSTAR2 release year (up to 2018 vs. 2018
onwards),
3. AMSTAR2 appraisal details (methods and outcomes)
in the overviews.

Any discrepancies were resolved by consensus during discussion. Out of 352 sources from the electronic literature
search, 32 overviews met the inclusion criteria for the
current study. The list of included and excluded studies is
reported in Appendix, Table A3.

As specified in the protocol, all data from 32 overviews were
narratively synthesised using descriptive statistics. Scale variables were expressed as mean ± SD and range (minimum maximum). Nominal variables were expressed as relative
frequencies computed out of 32 overviews. The overall confidence ratings derived based on seven critical and nine
non-critical items were narratively synthesised using
descriptive statistics as explained above. In addition to the
protocol, chi-square tests computed in IBM-SPSS24 were
used to compare SR characteristics based on AMSTAR2
appraisal outcomes (high+moderate vs. low+critically low
overall confidence ratings).

2.3 | Variables (data items)/
measurement
Unlike specified in our protocol,17 two (rather than one)
authors independently coded all data from 32 overviews
using a self-developed coding sheet in Microsoft-Excel.
There were only few minor inconsistencies in coding that
were resolved by consensus during discussion. The coded
data items included:

2.4 | Data analysis

3 | RESULTS
3.1 | Sample size

1. Overview characteristics: Citation, author number
and region, intervention and disorder type,
2. Characteristics of SRs included in the overviews:
‘Recency’ measured as a number of SRs published
within 5 years of overview publication year,
‘Cochrane status’ measured as the number of
Cochrane SRs, ‘randomised controlled trial (RCT) status’ measured as the number of SRs with RCTs only

The current study includes the data from 32 overviews.

3.2 | Characteristics of 32 overviews
The characteristics of each overview are reported in
Appendix, Table A4. The characteristics of all 32 overviews
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Characteristics of 32 overviews

Variable

Frequency

% of 32

Publication year
2019

8

25%

2020

22

69%

2021

2

6%

20

64%

Europe

8

21%

Australia

2

7%

North America

2

7%

Mental

21

66%

Behavioural (neurological)

11

34%

27

84%

3

9%

2

6%

Non-Cochrane

19

59%

Cochrane and non-Cochrane

13

41%

RCTs

19

59%

RCTs and non-RCTs

12

38%

1

3%

5

16%

27

84%

Corresponding author region
Asia

Diagnosis type (ICD-10)

T A B L E 2 Characteristics of SRs appraised with AMSTAR2 in
32 overviews
Variable

Mean ± SD

Min - Max

% SRs/overview by recency
(published within 5 years
since overview publication
year)

54 ± 21%

7 – 100%

% SRs/overview with nonCochrane status

94 ± 11%

56 – 100%

% SRs/overview with RCTs
only status

77 ± 33%

0 – 100%

% SRs/overview by age
(publication year up to 2018
before AMSTAR2 release)

79 ± 16%

33 – 100%

Abbreviations: AMSTAR2, A Measurement Tool to Assess Systematic
Reviews; RCT, randomised controlled trial; SR, systematic review.

Intervention type
Non-pharmacological,
complementary or alternative
Pharmacological
Both
a

Included SRs by Cochrane status

Included SRs by RCT status

Non-RCTs

3.3 | Characteristics of SRs in
32 overviews
The characteristics of SRs appraised in all overviews are
shown in Table 2. The overviews appraised 4–64 SRs
(mean = 16, SD = 12). The SRs were published in 1997–
2020 and about half were recent (published within 5 years
of the overview publication year; mean = 54% of SRs/overview). Most SRs were non-Cochrane (mean = 94% of SRs/
overview), included RCTs only (mean = 77% of SRs/overview) and were published before AMSTAR2 release
(mean = 79% of SRs/overview).

Included SRs by age (publication year
relative to AMSTAR2 release)
All published before AMSTAR2 up
to 2018
At least one published after
AMSTAR2 in 2018 onwards
a

Note: Cochrane status also includes Campbell SRs.
Abbreviations: AMSTAR2, A Measurement Tool to Assess Systematic
Reviews; ICD-10, international classification of diseases; RCT, randomised
controlled trial; SR, systematic review.

are shown in Table 1. The overviews were written by 2–14
authors (mean = 6, SD = 3), published in 2019–2021 and
most (64%) originated from Asia. The focus of the overviews
was predominantly on non-pharmacological interventions
(84%) for mental disorders (66%). Most overviews included
only non-Cochrane SRs (59%) and SRs of RCTs only (59%).
Some overviews (16%) included SRs published up to 2018
before AMSTAR2 release while others (84%) included at
least one SR that was published in 2018 onwards after
AMSTAR2 release.

3.4 | AMSTAR2 appraisal methods and
outcomes in 32 overviews
The AMSTAR2 appraisal methods are shown in Table 3.
While most overviews had no information about the
study protocol (56%), most of those with a protocol
adhered to their planned appraisal methods (62%). The
appraisals were typically conducted independently by
at least two authors (84%). AMSTAR2 appraisals were
reported as confidence ratings in 25/32 (78%) overviews. Such confidence ratings were derived based on
seven critical and nine non-critical items, as suggested
by AMSTAR2 developers.6 Other overviews also
reported the overall confidence ratings without specifying the method of derivation (6%) or using the
AMSTAR2 website (3%), while 12% of overviews did not
derive the overall confidence ratings. Most overviews
(75%) also discussed SR weaknesses and/or strengths
using the individual item scores. Appraisals were also
conducted using other tools, such as the Grading
of Recommendations, Assessment, Development and
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TABLE 3

AMSTAR2 appraisal methods in 32 overviews

Variable

Frequency

%
of 32

Overview protocol
Yes published/accessible online

13

41%

If yes, adherence to methods
listed in the protocol

8/13

(62%)

If yes, no adherence to methods
listed in the protocol

3/13

(23%)

If yes, adherence unclear

2/13

(15%)

Yes unpublished/not accessible
online

1

3%

No information

18

56%

Appraisal conduct
Independently by at least two
authors

27

84%

One author

2

6%

Unclear

3

9%

Four categories based on seven
critical items as suggested by
AMSTAR2 developers

25

78%

Four categories, method unclear
(not reported)

2

6%

Four categories based on
AMSTAR2 website

1

3%

No overall rating

4

12%

Overall confidence rating

Scores on individual AMSTAR2 items discussed
Yes

24

75%

No

8

25%

Other appraisal methods in addition to AMSTAR2
GRADE

17

53%

GRADE and ROBIS

2

6%

None

13

41%

Note: Values in brackets are computed out of 13.
Abbreviations: AMSTAR2, A Measurement Tool to Assess Systematic
Reviews; GRADE, Grading of Recommendations, Assessment, Development
and Evaluations; RCT, randomised controlled trial; ROBIS, Risk of Bias in
Systematic Reviews; SR, systematic review.

Evaluations (GRADE) approach and/or the Risk of Bias
in Systematic Reviews (ROBIS) tool (59%).

3.5 | Overall confidence ratings in
25 overviews
Out of 32 overviews, 25 overviews reported the overall
confidence ratings based on seven critical and nine noncritical items, while seven other overviews either did not

T A B L E 4 Overall confidence ratings derived based on seven
critical and nine non-critical items on AMSTAR2 in 25 overviews
Variable

Mean ± SD

Min – Max

% SRs/overview rated as high

4 ± 7%

0 – 27%

% SRs/overview rated
as moderate

4 ± 12%

0 – 56%

% SRs/overview rated as low

17 ± 21%

0 – 71%

% SRs/overview rated as
critically low

63 ± 28%

14 – 100%

Abbreviations: AMSTAR2, A Measurement Tool to Assess Systematic
Reviews; SR, systematic review.

explain the methods of derivation or did not derive the
overall confidence ratings. Out of 25 overviews, nine
addressed a unique diagnosis and/or intervention and
thus included only unique SRs (Appendix, Table A5).
Further 16 overviews were grouped according to diagnosis and intervention and ordered by their publication year
and month. The included SRs were visually compared
among overviews in each group. Out of 16 overviews, six
overviews used partially overlapping SRs that were identified and included only once in the final SR count. Out
of 380 SRs appraised in 25 overviews, 349 SRs were
unique (included in only one overview; Appendix,
Table A5).
The overall confidence ratings for 349 unique SRs in
25 overviews are shown in Table 4 and Figure 2. The
majority of 25 overviews included SRs with critically low
confidence ratings (mean = 63% of SRs/overview), while
SRs with other confidence ratings were less frequent (low
ratings: mean = 17% of SRs/overview; moderate ratings:
mean = 4% of SRs/overview; high ratings: mean = 4% of
SRs/overview).

3.6 | Overall confidence ratings
depending on SR characteristics in
25 overviews
The overall confidence ratings were further inspected based
on the characteristics of 349 unique SRs appraised in
25 overviews. The overall confidence ratings based on seven
critical and nine non-critical items for all 349 unique SRs
are shown in Figure 3 and in Appendix, Table A6. The
349 SRs in 25 overviews received critically low (68%), low
(21%), moderate (4%) or high (6%) overall confidence ratings. Regardless of the confidence rating, most SRs included
RCTs only and were published before AMSTAR2 release
(up to 2018). However, SRs rated ‘high’ were mostly
Cochrane (77%), while SRs rated ‘critically low’ were mostly
non-Cochrane (99%). We conducted Pearson chi-square (Χ2)
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F I G U R E 2 Overall
confidence ratings derived based
on seven critical and nine noncritical items on AMSTAR2 for
349 SRs in 25 overviews.
Abbreviations: AMSTAR2, A
Measurement Tool to Assess
Systematic Reviews; SR,
systematic review

analyses to compare the characteristics of SRs with high or
moderate versus low or critically low confidence ratings.
These analyses showed that the confidence ratings were similar for SRs with RCTs only (86% in ‘high+moderate’ vs. 80%
in ‘low+critically low’ groups; Χ2 = 0.86, df = 1, p = 0.353)
and for SRs published before AMSTAR2 release (76% in
‘high+moderate’ vs. 78% in ‘low+critically low’ groups; Χ2
= 0.07, df = 1, p = 0.795). However, a higher proportion of
Cochrane SRs received high or moderate (60%) than low or
critically low (2%) confidence ratings (Χ2 = 142.12,
df = 1, p < 0.01).

4 | DISCUSSION
4.1 | Main findings
Our study assessed how AMSTAR2 was applied to
appraise SRs of interventions for mental and behavioural
disorders in 32 overviews published in 2019–2021. Most
overviews derived the overall confidence ratings and/or
discussed SR weaknesses using the scores on individual
AMSTAR2 items. The confidence ratings assigned to
349 unique SRs in 25 overviews were predominantly critically low. Confidence ratings were similar for SRs with
RCTs only versus RCTs+non-RCTs or in SRs published
before versus after AMSTAR2 release, while Cochrane

SRs received more high or moderate than low or critically
low confidence ratings.

4.2 | Application of AMSTAR2
We show that most overviews followed the recommendations of AMSTAR2 developers in that two authors independently appraised the SRs and derived the overall
confidence ratings according to the seven-critical-item
algorithm.6 However, in some overviews the appraisal
methods were unclear or the authors did not derive the
overall confidence ratings. Thus, the current results support a call for better reporting first proposed for
AMSTAR19 and also applicable to AMSTAR2.16
It is disappointing that the overall confidence in most
SRs of interventions for mental and behavioural disorders
is low to critically low as already shown in various clinical
fields.4,5,8,11–15 While authors of SRs are primarily responsible for the quality of their work, the ‘gatekeepers’ of scientific publishing (peer-reviewers and journal editors) are
equally responsible for guiding SR authors through the
publication process, especially if the authors are new in
the field of research synthesis or are not English speakers.
Two hypotheses have been proposed to explain the
abundance of the critically low ratings on AMSTAR2:
(1) AMSTAR2 classification is too conservative leading to
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F I G U R E 3 Overall confidence ratings and characteristics of 349 SRs in 25 overviews. In the upper part of the figure, the stacked bar
graph shows the overall confidence ratings derived based on seven critical and nine non-critical items on AMSTAR2 for 349 SRs included in
all 25 overviews. In the lower part of the figure, the pie charts show the characteristics of SRs (Cochrane status, RCT status and SR age)
stratified by the overall confidence ratings. Abbreviations: AMSTAR2, A Measurement Tool to Assess Systematic Reviews; RCT, randomised
controlled trial; SR, systematic review

a floor effect and little discriminative power of the tool,11
(2) AMSTAR2 classification detects a very high methodological quality (for example, associated with Cochrane
SRs).12 The current study provides some evidence in
favour of both hypotheses. On the one hand, the floor
effect on AMSTAR2 is likely because most SRs in one
field received critically low ratings independent of the
quality of data (SRs with RCTs only vs. RCTs+non-RCTs)
or SR age (published before vs. after AMSTAR2 release).
On the other hand, AMSTAR2 appears to detect SRs with

high methodological quality because it assigned more
high or moderate than low or critically low ratings to
Cochrane SRs.

4.3 | Suggestions for using AMSTAR2
We propose three suggestions for the users of AMSTAR2
that could reduce the potential floor effect on the tool
and/or improve the interpretation of confidence ratings.

DE SANTIS ET AL.

1. Decide if AMSTAR2 is a suitable appraisal tool. Overview authors should choose the appropriate critical
appraisal tool while planning their overview. SRs are
typically appraised to identify common problems,
including methodological limitations and/or poor
reporting.3,4,13–15,20–25 While the focus of AMSTAR2 is
on the methodological quality, this tool is highly sensitive to poor reporting. Specifically, inadequate
reporting of only 2/16 items can be sufficient to assign
a critically low confidence rating to a SR. Thus, when
interpreting AMSTAR2 scores, the overview authors
need to address the possibility that SRs could receive
critically low confidence ratings for poor reporting
rather than for poor methodological quality. Furthermore, the aim of some overviews may be to assess the
risk of bias in SRs rather than to focus on the methodological quality. In this case, other tools, such as
ROBIS,26 may be more appropriate than AMSTAR2 to
appraise SRs.
2. Adapt the selection of the critical items. As suggested
by AMSTAR2 developers, the users could decide a
priori about deletion, addition or replacement of the
critical items and adapt the overall confidence ratings
to the specific research question.6 While this approach
could reduce the potential floor effect on AMSTAR2,
derivation of the overall confidence ratings using different methods could lead to confusion in comparing
such ratings among studies. Sufficient reporting of
appraisal methods using AMSTAR2 are essential
to prevent such confusion.16 Furthermore, our
unpublished study suggests that five critical and two
non-critical AMSTAR2 items are difficult to score in
SRs of interventions for psychological or neurological
disorders. Thus, revisions to the scoring guidelines
may be required for such items. Interestingly, our
choice of items for potential revisions is closely
aligned with importance ratings of AMSTAR2 items
according to 242 experts in SR/meta-analysis.27 The
experts rated the items on the appropriateness of statistical analyses, adequacy of the literature search and
assessment of the risk of bias and heterogeneity as the
most important items on AMSTAR2,27 while we
selected these items as candidates for possible
revisions.
3. Inspect individual AMSTAR2 items. Some overviews
in our study did not derive the overall confidence ratings or, rather than focusing entirely on the poor confidence ratings, addressed the SR weaknesses based
on the individual AMSTAR2 items. In fact, the aggregated (sum or percentage) score based on fulfilled
items could provide a better differentiation among
SRs than the overall confidence ratings.9 The focus on
individual AMSTAR2 items could guide authors to
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avoid common weaknesses throughout the preparation of future SRs.8

4.4 | Limitations
There were several limitations in the current study. First,
our search strategy could have missed some relevant
overviews if the authors did not report that they have
used AMSTAR2 in title or abstract. Although it cannot be
ruled out, it is unlikely that such missing overviews
would majorly influence the outcomes of our metaresearch study. Second, our results are based on overviews in one clinical field and may not reflect how
researchers conduct AMSTAR2 appraisals in other fields
and/or if such appraisals lead to other (better) overall
confidence ratings. Third, we have not conducted sensitivity analyses to assess the AMSTAR2 appraisal outcomes based on different critical items or compared to
other tools used in some overviews. For example, excluding two typical weaknesses (lack of a protocol or lack of a
list of excluded studies) from critical items could improve
the critically low confidence ratings for some SRs. Confidence ratings could also depend on other factors, such as
SR publication source (academic journal vs. dissertation;
peer-reviewed vs. not peer-reviewed; published internationally in English vs. published in a local language).
Fourth, although we have otherwise adhered to our protocol, we conducted unplanned, univariate chi-square
tests to compare the characteristics of SRs with high or
moderate versus low or critically low confidence ratings.
These analyses confirmed our descriptive conclusion that
confidence ratings depended on Cochrane status but not
on RCT status or SR age. Once sufficient volume of data
is available, confidence ratings could also be compared
multivariately based on different methods of AMSTAR2
appraisals (for example, based on seven critical items or
other critical items, conducted by hand or using the
website, conducted by one or two authors) and multiple
SR characteristics. Fifth, while 75% of overviews discussed the scores on individual AMSTAR2 items, we
have not coded any further details, such as whether sum
or percentage scores were computed for fulfilled items.

5 | CONCLUSION
AMSTAR2 was applied by authors of 32 overviews to
appraise SRs of interventions for mental and behavioural
disorders. Appraisal outcomes were reported either as
confidence ratings or individual item scores were discussed. Most SRs received critically low confidence ratings. Confidence ratings were similar for SRs with RCTs
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only versus RCTs+non-RCTs or in SRs published before
versus after AMSTAR2 release, while most Cochrane SRs
fulfilled the criteria for high or moderate confidence ratings. Except for Cochrane SRs, AMSTAR2 does not differentiate among SRs of healthcare interventions. The
potential floor effect could be reduced if AMSTAR2 users
select specific critical items according to their research
questions, although this approach will not allow to compare AMSTAR2 ratings among studies. AMSTAR2 items
should be consulted to avoid common weaknesses in
future SRs.
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